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CHANGES IN LIVER FUNCTION DURING EXPERI-
MENTALLY INDUCED HUMAN HEPATITIS*
VICTOR A. DRILL
Recently the production of infectious hepatitis and homologous
serumjaundtice in human volunteers afforded an unusual opportunity
to study changes in hepatic function during this disease.3" This
study permitted initial control measurements of liver function to be
made before inoculation with icterogenic material. Changes in liver
function occurring during the disease could also be followed until
normal conditions were restored, so that a complete sequence of
events was obtained.
These studies of liver function during infectious hepatitis are
of interest, first, as an experimental control for comparison with the
large amount of work on spontaneous infectious hepatitis, and sec-
ond, under the above conditions liver function tests were performed
at fairly close intervals over an.extended period and are of interest
in a comparison of different liver function tests. The results of
these functional tests are reported in detail. Discussion of the large
amount of literature in this field is withheld, as a large amount of
work on spontaneous infectious hepatitis and homologous serum
jaundice is yet to be reported by others.
Methods and control results
In this study the following tests were used as an index of impaired hepatic
function: (1) total serum bilirubin, (2) presence of 'bilirubinuria, (3)
urobilinogenuria, (4) alkaline serum phosphatase, (5) oral hippuric acid
test, (6) bromsulphalein retention, (7) cephalin-cholesterol flocculation test.
Serum bilirubin was determined by the method of Malloy and Evelyn.5
The presence of bilirubinuria was estimated according to the technique of
Sparkman,7 and the reaction was graded negative or from 1+ to 4+. Uro-
bilinogenuria was determined by either a quantitative gold chloride technique7
or by the dilution method.8 A positive test in a dilution of 1:20 is normal,
whereas with a urine dilution of 1:40 or greater a positive test is pathologic.
With the quantitative gold chloride technique the control values were below
2.0 mg. per cent, and higher values were considered to be abnormal. Alka-
line serum phosphatase was determined according to the method of Bodansky,l
and hippuric acid synthesis was determined after the oral administration of
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benzoic acid.6 The bromsulphalein test was performed using the 5 mg. dose
of dye per kilo of body weight, a single blood sample being taken one-half
hour following the injection. Normal dye retentions were between 2 and 8
per cent. Cephalin-cholesterol flocculation was performed according to the
method of Hanger.2
s
SERUM O.
N3 3_ UIRUSBIN2 _21
12
10 _
SILINOGEN 6 -I.T
giliE + -n
RILE 2+
o n n n n n-n n
ACID S 60 m 8 X
5ERUM 8
W0A1WThSE 6
CEPHALIN ni
AL0CC.
tos90 50 W 7 0 m 0 I.
DAYS-
FiG. 1. Changes in liver function tests during experimental serum jaundice. Days indicate the
time following inoculation, and the arrow indicates the onset of symptoms. Open bars show normal
values for the various tests and solid bars indicate abnormal values.
Pre-inoculation control studies of liver function were made on all volun-
teers before inoculation with infectious material. The tests of hepatic func-
tion were then performed at weekly intervals until symptoms of infectious
hepatitis were reported, after which the tests were performed at closer inter-
vals until the subjects returned to normal. The days in the tables indicate
the time following administration of icterogenic material.
Results
Experiment 1. Five volunteers were used as control subjects in
this experimlent. Control tests of liver function in these subjects
were normal throughout the study. A group of eight test subjects
received serum to be tested for icterogenic agent.4 Three developed
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clinical symptoms of homologous serum jaundice followed by the
development of evidence of impaired liver function. These cases
had received the serum intracutaneously. The results of the liver
function tests in the three patients are presented in Fig. 1 and table 1.
Previous control data had been obtained in these cases but are not
shown in the tables. Following the subject's report of definite
symptoms the tests soon showed the development of hepatic dys-
function. The results shown in Fig. I are fairly typical of the
changes in hepatic function observed in these three cases. First, the
liver function tests rapidly became abnormal once the symptoms
developed. In all cases the hippuric acid excretion did not show
any significant change from normal. Both the urine bile and uro-
bilinogen tests were sensitive indicators for detecting hepatic changes
in these three cases of hepatitis. The concentration of serum biliru-
bin also rose at about the same time, although the increment of
change was low in one instance (O.K.H.).
An increase in serum phosphatase activity was noted in each case,
the rise beingsmall in one subject (W.J.). The cephalin-cholesterol
test showed more variation than any of the above functional pro-
cedures. In one instance this test became abnormal later than the
other tests (Fig. 1). Only in the third subject did the cephalin test
become abnormal as soon as the other functional tests.
The tests seemed to show some sequence in returning to normal.
The urobilinogen returned to normal before the urine bile values,
both tests being followed after an interval by normal serum bilirubin
concentrations. The serum phosphatase values also returned to
normal during the same time. In one subject the cephalin-choles-
terol test remained positive after the others had become normal
(O.K.H.).
Experiment 2. In this study the bromsulphalein test was sub-
stituted for the oral hippuric acid method. A group of nine volun-
teers received infectious material, and five developed symptoms of
infectious hepatitis followed by the production of an abnormal liver
function (table 2). The first two cases in table 2 received ictero-
genic sera orally and intranasally, and the last three cases were fed
extracts of stool (and urine). It is evident that in the first four
cases the serum bilirubin, urine bile, and urobilogen tests became
positive, following the onset of symptoms, at about the same time.
Some variation is present in that one test may become posi-
tive shortly before the others. However, the changes in all three
tests occur quite rapidly over a short period of time. The last
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TABLE 1
HEPATIC FUNCTION DURING EXPERIMENTAL HOMOLOGOUS SERUM JAUNDICE
Cephaln Serum _
Day of Serum Urine Urobil- cholesterol phospta- Hippuric
exp. bilirubin bile inogen flocculation tase acid Comment
Units/
mg. g. % cc. gm. |
SUBJECT O.K.H.
49 0.55 neg. 0.57 0 4.96
56 0.48 neg. 0.74 0 4.25
63 0.75 neg. 0.61 3.43 4.18
70 0.89 + 1.6 0 4.55 onset of symptoms
77 1.51 2+ 6.5 4+ 7.30 4.46
80 1+ 1.2
81 neg. 0.7
83 1+ 1.9
84 1.78 1+ 2.6 4+ 5.00
91 1.27 neg. 1.0 3+ 6.78
98 0.34 neg. 0.9 4+ 5.73 5.03
105 0.98 neg. 1.1 3+ 3.60
112 1.16 neg. 1.3 3+ 3.10 5.26
119 1.10 neg. o0.7 2.95
SUBJEC,T W.J.
27 1.86 neg. 1.0 0 4.27 4.16
34 1.47 neg. 0.7 0 4.62
41 1.12 neg. 0.5 2+ 3.81 4.69
48 0.96 neg. 0.8 0 4.49
55 1.65 neg. 0.7 + 3.66 onset of symptoms
on 56th day
59 5.43-4
60 2+ 2.76
61 3.36 2+ 3.6
62 2+ 14.2 0 6.03
63 4+ 16.4
64 3+ 1.2
65 3+ 0.95
69 1.37 1+ 1.0 5.45 3.87
70 neg. 0.4
72 neg. 0.9
76 0.62 neg. 1.4 0 4.78
77 neg. 0.7
78 neg. 0.9
80 neg. 0.5
83 1.10 neg. 0.4 0 3.48 4.20
90 1.78 neg. 0.9 0 1.98
97 1.37 neg. 1.2 0 2.30
104 2.20 neg. 1.6 0 3.53 4.38
11 1.71 neg. 1.9 0 2.63
118 2.20 - neg. 1.4 0 3.55 4.19
subject (R.L.J.) developed clinical symptoms of infectious hepatitis
but did not become icteric. Only a slight rise in serum bilirubin was
observed in this case and both the urine bile and urobilinogen tests
remained normal. During this time the cephalin-cholesterol and
bromsulphalein tests became definitely positive.LIVER FUNCTION IN EXPERIMENTAL HEPATITIS 349
TABLE 2
HEPATIC FUNCTION IN EXPERIMENTAL INFECTIOUS HEPATITIS
Cephalin Serum Brom-
Day of Serum Urine Urobil- cholesterol phospha- sulpha-
exp. bilirubin bile inogen floccs4ation tase lein Comment
| Units/
!mg % _ mg.% I 100cc. r %
SUBJECT C.E.K.
0.60 neg. normal 0 control
1.20 5 control
13 0.89 neg. normal 0 2
20 0.55 neg. normal 0 onset of sYmptoms
on 22nd day
24 0.48 neg. normal 0
26 1+ 2.1
27 0.68 2+ 0.7 ± 24
30 2.54 4+ 13.5 ± 40
31-34 4+
36 5.50
39 2+
42 1.99 1+ 3+
48
53 1.03 1+ 3+
60 neg.
62 +
63 0.96
69 1.03 2+ 2
83 1.10 neg. normal 1+
97 0.96 neg. normal 1+ 14
111 1.53 neg. normal 0 8
125 1.03 0 5
SUBJECT J.A.M. .~~~~~~~~~on ro
0.89
0.52
0.75
0.68
1.51
1.78
2.61
1.44
9.08
10.38
3.78
2.47
1.71
2.13
1.51
1.03
1.05
1.03
0.61
neg.
neg.
neg.
neg.
neg.
1+
1+
4+
4+
4+
4+
2+
1+
1+
1+
2+
2+
1+
neg.
neg.
normal
normal
normal
nomal
normal
2.4
4.9
28.
1+
0
0
0
4-
2+
4+
3+
3+
3+
4.
3+
3+
0
0
7
40
12
2
10
control
controfl
onset of symptoms
13
20
23
24
25
26
27
28
31
34
36
42
48,49
51
55, 60
63
70
77
81
84
87
100
103
115
129YALE JOURNAL OF BIOLOGY AND MEDICINE
TABLE 2-(Continued)
Cephalin- Serum Brom-
Day of Serum Urine Urobil- cholesterel phospha- sulpha-
exp. bilirubin bile inogen flocculation tose lein Comment
[mg.%I mg.% I Units/ l I
Img. 7'o; mg. SO| 100CC. I %o
SUBJECT K.R.R.
13 0.48 neg. normal 0 4.62 4
20 0.34 neg. norna1 0
27 0.68 neg. normal 0 3.63 6 onSet Of symptoms
On 30th day
32 1.85 3+
33 3+ 5.0
34 5.22 4+ 9.0 4+ 7.18 40
36 5.29 4+
38,40 4+
42 6.73 4- 4+
48
53 1.78 2+ 3+ 3.18
55 2+
60 -+
63 0.96 1+ 4.58
70 1.10 2+ 4.05 5
73 neg.
75 0.68 neg. normal 1+ 2.55
94 0.82 neg. normal 0 4.93 6
108 0.89 neg. normal 0 3.03 10 relapse
115 3+ 14.2
118 . 3- 13.6
121 5.98 44
127 2.68 3±
138 1.44 1+ 2+
143 1.79 0 24.
147 neg.
162 1 0.96 0 8
SUBJECT B
13
20
27
30
32
33
34
36
39
42
48
53
63
70
73
77
84
98
112
126
0.55
0.89
0.82
0.82
1.16
4.67
14.57
3.?3
0.68
2.06
1.78
1.58
0.96
1.03
1.10
neg.
neg.
neg.
neg.
neg.
4+
4+
4+
2+
1+
neg.
neg.
neg.
neg.
0
0
0
4+
3+
3+
2+
0
1+
0
0
1+
3.13
2.67
6.53
2.05
3.10
3.80
2.98
2.85
3.43
3.33
3.58
5
4
40
8
5
8
8
onset of symptoms
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TABLE 2-(Concluded)
Cephalin- Serum Brom- Day of Serum Urine Urobil- cholesterol phospha- suipha-
exp. bilirubin bile inogen flocculation tase lein Comment
lUmts/l- mg.oSo I n mg. % 100-cc. | %
SUBJECT R.L.J.
55 1.03 neg. normal 0 3.18 6
62 0.34 neg. normal 0 2.28
69 0.82 neg. normal 0 3.65 6
83 1.23 neg. normal 1+ 3.65 10 onset of symptoms
96 1.92 neg. nomnal 1+ 6.38 40
104 1.71 40
109 1.51 neg. normal 0 3.65 40
114 0.96 3+
117 1.10 neg.
124 1.51 1± 40
136 1.85 neg. 0 36
143 1.39 0
147 1.44 neg. 0 36
162 1.99 2+ 40
211 1.30 2+ 18
224 1.10 0 / 20
283 1.241 0 _ 9
Serum phosphatase values rose initially in all three in which it
was performed, but the rise was only transitory. The cephalin-cho-
lesterol test was comparatively slow in detecting hep.atic damage in
the first subject (C.E.K.) but was a sensitive indicator of the dam-
age in the next three cases. In the subject with subclinical hepatitis
(R.L.J.) the cephalin-cholesterol test became positive but fluctuated
considerably, the results being less constant than those obtained with
the bromsulphalein test. In all instances the bromsulphalein reten-
tion was a sensitive test of the developing hepatic dysfunction. The
dye retention became positive while the serum fbilirubin was either
normal or -only slightly elevated. The test was not performed dur-
ing the ensuing jaundice, but was performed after the elevated
serum bilirubin decreased, to determine, if possible, the presence of
any residual changes.
As the subject recovered from the infectious hepatitis some of the
hepatic function tests remained positive for longer periods of time.
The cephalin-cholesterol values tended to remain positive longer
than the serum bilirubin values. In all cases the urine bile and
urobilinogen determinations had returned to normal whilethe cepha-
lin-cholesterol was still positive. It is more difficult to compare the
cephalin test with the bromsulphalein retention. In general, the
cephalin-cholesterol flocculation remained abnormal longer, although
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at times the reverse was true. The last record (R.L.J.) shows a
most persistent high dye retention, even with a normal cephalin
test, that only slowly returned to normal.
A relapse of the disease was seen in one subject in this group
(K.R.R.), the liver function tests again becoming positive. The
bromsulphalein test first became positive on the 108th day, while
the other tests were still normal. The dye test was also abnormal
on the 143rd day, at a time when the cephalin test was normal and
serum bilirubin was only slightly elevated. In case R.L.J. the
hepatic change was unusually prolonged.
Experiment 3. Eight volunteers received icterogenic material
and four developed symptoms of infectious hepatitis followed by an
abnormal liver function. Subject D did not develop any symptoms
of the infection but some abnormal changes in hepatic function were
noted. The subject in Fig. 2 and patient D in table 3 received
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FiG. 2. Changes in liver function tests in a patient during experimental infectious hepatitis. Days
indicate the time following inoculation, and the arrow indicates the onset of symptoms. Open bars
show normal values for the various tests and solid bars indicate abnormal values. The cross-hatched
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icterogenic serum intra- and subcutaneously, the others receiving the
serum orally and intranasally. In all cases the serum bilirubin,
urine bile, and urobilinogen tests became abnormal at about the same
time (Fig. 2 and table 3). The greatest variation in these three
tests was present in subject B, in whom the urobilinogen test was
slow in becoming abnormal. Only two volunteers showed a marked
rise in serum bilirubin. In the other two cases the subjects wereonly
slightly icteric and this is reflected in only a slight rise in serum
bilirubin. However, positive urine bile and urobilinogen tests
TABLE 3
HEPATIC FUNCTION IN EXPERIMENTAL INFECTIOUS HEPATITIS
I Cephalin- Brom-
Day of Serum Urine Urobil- cholesterol sulpha-
exp. bilirubin bile snogen flocculation lein Comment
mg. ____| dilution I I
SUBJECT D
27 1.03 neg. normal 0 6
34 1.03 neg. normal 0 8
41 0.75 1+? 1/40 0 6
48 2.06 1+ 1/40 2+ 8
54 1.38 1+ 1/40 2+ 12
62 0.96 neg. 1/40 0 8
69 1.72 1+ 1/40 0 8
76 0.89 1+ 1/40 2+ 4
83 0.89 neg. normal 0 8
91 1.31 1+ normal 0 12
98 1.10 1+ 1/40 0 6
105 0.96 neg. normal 0 6
112 1.51 neg. normal 0 8
120 0.83 neg. normal 0 8
SUBJECT Z
18
20
27
31
32
34
38
41
48
54
62
69
76
83
91
98
105
1.58
1.51
0.89
3.98
8.32
220
1.65
1.44
1.44
1.37
0.96
1.17
0.89
0.83
0.69
neg.
neg.
1+
4+
4+
4+
4+
1+
1+
1+
neg.
neg?
neg.
neg.
1+
neg.
normal
normal
normal
1/200
1/40
1740
normal
normal
normal
normal
normal
normal
normal
normal
0
0
0
3+
4+
3+
3+
3+
0
3+
.3+
2+
0
0
0
6
6
12
40+
16
8
6
6
4
onset of symptoms on
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TABLE 3 (Concluded)
HEPATIC FUNCTION IN EXPERIMENTAL INFECTIOUS HEPATITIS
l Cephain- Brom-
Dayof Serum Une Urobil- cholesterol sulpha-
exp. bilirubin bile inogen floccwJation kin Comment
mg. % oI dilutionl 1% 1
SUBJECT B
13 0.68 neg. 0 4
20 1.30 neg. normal 0 4
24 0.82 0 12 onset of symptomns on
23rdt day
27 1.85 3+ normal 1+ 40
31 4+ 2+
32 1.30 neg. 2+
34 1+ normal 4+
41 0.89 1+? 1/40 3+ 8
48 0.76 neg. normal 3+ 6
54 0.69 neg. 1/40 3+ 4
62 0.69 neg.? 1/40 0 4
69 0.82 neg. normal 1+ 6
76 0.55 neg. normal 2+ 4
83 0.83 neg. normal 0
91 0.55 neg. normal 0 6
SUBJECT P
20 1.99 neg. normal. 0 4
27 1.78 neg. normal 0 6 onset of symptoms on
34th day
34 1.86 neg.? normal 0 4
36 1.16 neg.? normal 0 4
38 0
41 1.37 3+ 1/120 3+ 40
48 2.75 2+ 1/80 4+
54 1.10 2+ 1/80- 3+ 8
62 1.17 neg. normal 6
69 1.31 1+ nor1ml 3+ 4
76 1.38 1+ 1/40 3+ 8
83 1.38 2+ 1/40 2+
91 1.31 2+ 1/40 0
98 0.82 2±t 1/40 0
105 0.76 1+ normal 0
112 1.10 1+ normal 0
120 -+ normal 0
126 1.31 1+ 1/40 O0 4
were still produced. Subject D was free of symptoms but did
develop some changes in liver function.
The cephalin-cholesterol test was sensitive in detecting the pres-
ence of an abnormal liver function when compared with the above
three tests. In subjects Z and D it was slightly slower than some of
thetests in becomingabnormal, but still comparedfavorablywith the
majority of the methods used. The bromsulphalein technique also
detected the onset of hepatic dysfunction early in every case.LIVER FUNCTION IN EXPERIMENTAL HEPATITIS
The serum bilirubin values returned to normal before the urine
bile and urobilinogen tests. This is particularly true in the patients
with only slight icterus. The urobilinogen and urine bile tests
became normal at about the same time. The cephalin-cholesterol
test generally remained positive longer than these two tests. Lastly,
the bromsulphalein, although it was sensitive in detecting the onset
of liver dysfunction, showed only a transitory rise above normal.
Discussion
In this study 25 subjects received material to be tested for
infectivity of homologous serum jaundice and infectious hepatitis.
Three developed clinical manifestation of the former condition
and nine of the latter condition, accompanied by abnormal changes
in liver function. One subject developed hepatitis but remained sub-
icteric. One case, not tabulated above, remained asymptomatic but
developed someevidenceofabnormal hepatic function. Theremnain-
ing volunteers did not develop any symptoms of the disease and the
TABLE 4
COMPARATIVE ABILITY OF LIVER FUNCTION TESTS TO DETECT DEVELOPING
HEPATIC DAMAGE DURING EXPERIMENTAL INFECTIOUS HEPATITIS
Hip- Serum
puric phospha- Cephaliim Urobil- Serum Urine Brom-
Subject acid tase flocc. inogen bilirubin bile sulph.
F. M. 0 +++ 4± -H-+ ++ H ++H-
O.K.H. 0 -1- +++ I-i 1111H
W.J. 0 0 ++Oi- - -H--H-
K. R.R. 11!+11 111-
B. i-+ -+ I 4IH- +++ -H-I-
R.L.J.* +++ ++++ 0 1111 0 11H
K. H H 4-H- +4H 4+4-i-
C.E.K. i +++ -Hi- +-H1
J.A.M. 11H + --iH - i
D. 4-H- 4- 4-f-i- 4-H 4+
Z. I-I ++? ++-i - 4-H--I-
B. 4-H 4i 4 4- H
P. 4-f-H- 4fH 4-H- - 4-H-1
O =test did not become abnormal
* =subicteric infectious hepatitis
+=last test to detect developing liver damage
-- =first test to detect developing liver damage
?=test not performed often enough to classify
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liver function tests used remained normal throughout the period
of study.
A comparison of the ability of liver function tests used in this
study to detect the developing liver changes is shown in table 4. As
the liver damage developed rapidly in infectious hepatitis this is
somewhat difficult, but the bromsulphalein retention and urine bili-
rubin tests seemed to be the most sensitive methods. When per-
formed early enough the bromsulphalein retention generally became
abnormal before the other tests. For practical purposes the simplest
test to perform is that for urine bilirubin. These tests were closely
followed by abnormal values for the other hepatic function methods,
except the hippuric acid test, which did not become abnormal in the
three cases in whom it was performed. The plus values in table 4
do not indicate comparative degrees of abnormality, but only com-
pare values in a given subject. Thus, in the subicteric case of infec-
tious hepatitis the changes in serum bilirubin, urine bile, and urobil-
inogen are small. In such a subject the bromsulphalein or cephalin
test would be expected to give more definite evidence of liver
dysfunction.
TABLE 5
DURATION OF LIVER DAMAGE DURING EXPERIMENTAL INFECTIOUS HEPATITIS
AS INDICATED BY LIVER FUNCTION TESTS
Hip- Serum
puric phos- Brom- Serum Urobil- Urine Cephalin
Subject acid phatase sulph. bilirmbin inogen bile flocc.'
F.M. 0 + +-H- ++ ++ ++
O.K.H. 0 1-l- +4-4 + ++ 1-H
W.J. 0 + - 4H -H-Hl 0
K.R.R. + ++ + ++
B. + + -H+ -H +
R.L.J.* + ±HH ++ 0 0 +1
C.E.K. -F-H- + -H + H-
J.A.M. H + H- 4l
K. + + --- H +
Z. +-H- + ++ 1 - ++
D. + + -H-H- +±-H- +-H
B. + + ±-H 4+ -H--H-
P. + + -H-H- ±±±+ 4+
O=test did not become abnormal +=first test to return to normal
*= subicteric infectious hepatitis - l-1 =last test to return to normal
?=test not performed often enough to classify
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Greater differences among the liver function tests appear when
the duration of the hepatic changes is studied (table 5). The
serum phosphatase, bromsulphalein, and serumbilirubin tests did not
indicatte dysfunction for as long a period as did the other tests. An
exception may be noted in R.L.J. (tarble 2) where the bromsulpha-
lein retention remained high for a long time. The urobilinogen and
urine bile tests demonstrated hepatic damage for a greater period
than the above methods. However, in most cases the cephalin floccu-
lation technique showed the longest duration of liver dysfunction.
In some cases the cephalin test did not remain abnormal as long as
did -the other methods, and in some subjects another test remained
above normal as long as the cephalin test, but judging the compara-
tive result in all cases, the cephalin test was the most regular in
showing a greater duration of change in hepatic function. In the
present study the duration of the abnormal funotional values, as
measured from the onset of the symptoms until the last test returned
to normal, ranged from 13 to 141 days, with an average of 69 days.
Summary
1. During studies of experimental human hepatitis twelve cases
were studied at close intervals by means of liver function tests. The
tests were followed from normal control values to abnormal results
during the disease, and then back to normal. The bromsulphalein,
urine bile, urobilinogen, serum bilirubin, serum phosphatase, and
cephalin-cholesterol tests rapidly became abnormal following the
onset of symptoms. As the damage developed quickly it was diffi-
cult to choose the most sensitive tests fordetecting functional changes,
although the bromsulphalein and urine bile tests seemed to be the
most sensitive methods. The oral hippuric acid test did not become
abnormal in the cases in which it was studied.
2. One of the twelve cases of infectious hepatitis was subicteric
and three showed only a very slight icterus. In these subjects the
serum bilirubin, urobilinogen, and urine bile tests showed only a
slight change from normal. In such instances the cephalin-floccula-
tion and bromsulphalein retention gave a more reliable index of
hepatic dysfunction.
3. The changes in the serum phosphatase, bromsulphalein, and
serum bilirubin values usually returned to normal .before those of
other tests, whereas the urobilinogen and urine bile tests generally
suggested hepatic dysfunction for a longer period of time. How-
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ever, in most cases the cephalin-cholesterol test indicated the longest
duration of hepatic dysfunction. Some of the tests which first
detected changes in hepatic function did not indicate as long a dura-
tion ofabnormal function asdid other tests. This is particularly true
of the bromsulphalein test.
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